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FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018
Budget Authority ($M) Notional
FY 2014 FY 2015 FY2016 FY2017 FY 2018
FY 2014 President's Budget Request 743 743 743 743 743
=
S Partnership Developments and Strategic Integration 34 34 34 35 35
& [SBIR and STTR 186 192 200 212 212
1
1
§ Crosscutting Space Tech Development 278 256 213 241 244
£ Early Stage Innovation 62 62 62 62 62
2 Flight Opportunities 15 15 15 15 15
2 Small Spacecraft 17 17 17 17 17
'é Game Changing Development 76 73 68 70 71
= Technology Demonstration Missions 107 89 51 77 79
5]
[ 2
g |[Exploration Technology Development 244 260 295 255 252
§_ Game Changing Development 70 74 79 83 83
Technology Demonstration Missions 175 186 216 173 169
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X1 or Exoskeleton will improve Arrival and testing of 2.4m precursor

.b

life on Earth and in space tank, the largest out-of-autoclave tank Space Power Systems
fabricated in the world First build of flight-like
fuel cells
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FY2014 Big Nine
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Increases space-based broadband, delivering data rates
10-to-100 times faster than today’s systems, addressing
the demands of future missions.

Better fuel handling technology will improve spacecraft fuel
economy. Required for Cryogenic Propulsion Stage (Space
Launch System - SLS - upper-stage).

This tiny atomic clock is 10-times more accurate
than today’s ground-based navigation systems,
enabling precise, in-space navigation.

This solar sail has an area 7 times larger than ever flown Develops and

in space, enabling propellant free propulsion and next demonstrates
generation space weather systems. green propellants,
thus provides an
- : alternative to highl
Demonstrates new parachutes and inflatable braking - A
d 3 : . corrosive and toxic
systems at supersonic velocities enabling precise -
hydrazine;

landing of large payloads on planetary surfaces. consequently

expanding the
capabilities of small
spacecraft systems.

TDM
Green Propellants

Human Exploration Telerobotics
& Human-Robotic Systems

& GCD Composite Cryota
Solar Electric Propulsion

Human
Missions

Science
Missions

Developing Develops large-scale  Demonstrating
advanced systems  solar array panels large composite,
capable of remotely and deployment light weight fuel
operating robotsto  mechanisms. tanks that can
assist in future Critical steponthe  reduce the mass
exploration; development path  and cost of the
maturing new to a high-power next generation
robots capable of ~  solar electric SLS.

assisting humans propulsion system.

in routine and

tedious work.
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FY FY FY Y FY
Technology Areas 10 11 15 16 17
= ¥ In-Space Propulsion it
> Space Power Generation and Storage } SEP Development
% Lightweight Materials and Structures At
> Nudear Systems
& Human-Robotic Systems [©) » @D ( A
M Autonomous Systems Technology
& Nexthenerati;; Life Support Demonstration Missions TDM
T Deployable Aeroshell Concepts & Flexible TPS Small Spacecraft SST
©  In-Situ Resource Utilization (ISRU) Technology
% M # Composite Cryogenic Propellant Tanks Flight Fo
= Hypersonic Inflatable Aerodynamic Decelerator (HIAD) Opportunities
=4/ Advanced Radiation Protection Centennial cc
T A N A A A A Challenges
Technology Areas [q( 0 12 13 14 15 16 17 Gome Changina G )
”( Fy H H( Hl H( Fy nl Development
Technology Areas 10 11 12 13 14 15 1617 SBIR/STTR
& Human Exploration Telerobotics (HET) (O . ,
) - P enter Innovation (IF
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% Materials ISS Experiment-X (ISSE-X) ) — 40,
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- Research Grants
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Technology Areas
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SLS/ SEV EVA DSH Mian Robotic  In-Space  Asteroid

ED:6c0 00 NI Operations _Precursors _Propulsion _Return

Solar Array Systems (SAS) = = = = = == = mm s e e e e e e @----®
Advanced In-Space Powser = = = = = == == = = == - - - - - - - @

Human-Robotic Systems (HRS) - - == === == == = - = - == ®----®&----—-\—————--———---—- ®---------- @
Autonomous Systems (AS)- - - --------"-"-"-"-"-"—"-"—"—"-"-—"—" -~~~ —~—~—~——— o ----@®-----——---"------ @
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Advanced Radiation Protection (ARP)= = = = = === - - - - — =~ @
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CompositeCabin - = - = = - - e @
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Early Stage programs will foster innovation regarding:

— Asteroid detection, characterization and mitigation for planetary
defense and asteroid retrieval mission target selection

— Asteroid proximity operations and resource utilization techniques

Game Changing will complete high power SEP tech
development:

— Advanced solar array systems

— Advanced magnetic shielded Hall thrusters

— Power processing units (PPUS)

Technology Demonstration Missions will develop, test and
demonstrate the SEP system as part of the retrieval mission:
— 30kW — 50 kW advanced solar arrays
— Magnetically shielded Hall thrusters & Power Processing
— Xenon propellant tanks

Additional Asteroid Retrieval funding in FY2014 will cover:
— Flight hardware solar array procurements
— Hall thruster engineering development units
— Design of Xenon propellant tanks

16
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Currently, significant engagements include:

» Green Propellant Infusion Mission partnership with Air
Force Research Laboratory propellant and rideshare with
DoD’ s Space Test Program (STP)

» Solar Sail Demonstration partnership with NOAA and
rideshare with Air Force

» Soldier-Warfighter Operationally Responsive Deployer for
Space (SWORDS) low-cost nano-launch system with Army

» UAS Airspace Operations Prize Challenge coordinated with
FAA

» Working with the USAF Operationally Responsive Space
Office (ORS) for launch accommodations for the Edison
Demonstration of Smallsat Networks (EDSN) mission.

» Partnership for Ohio’s first hydrogen generating fueling
station with Greater Cleveland Regional Transit Authority
to power city bus

> Partnership with DARPA on “Next Generation Humanoid
for Disaster Response”

» In discussion with Department of Veteran Affairs for a
collaborative project with “Exoskeleton” from our Human
Robotics Systems Program
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